Phylogenetic relationships of the glycolytic enzyme, glyceraldehyde-3-phosphate dehydrogenase, from parabasalid flagellates.
Over 90% of the open reading frame of gap genes for glycolytic glyceraldehyde-3-phosphate dehydrogenase (GAPDH; EC 1.2.1.12) was obtained with PCR from five species of Parabasala. With gap1 from Trichomonas vaginalis obtained earlier, the data include two sequences each for three species. All sequences were colinear with T. vaginalis gap1 and shared with it as a synapomorphy a 10- to 11-residue insertion not found in any other gap and an S-loop with characteristic features of eubacterial GAPDH. All residues known to be highly conserved in this enzyme were present. The parabasalid sequences formed a robust monophyletic group in phylogenetic reconstructions with distance-based, maximum-parsimony, and maximum-likelihood methods. The two genes of the amphibian commensal, Trichomitus batrachorum, shared a common ancestor with the rest, which separate into two well-supported lineages. T. vaginalis and Tetratrichomonas gallinarum (both representatives of Trichomonadinae) formed one, while Monocercomonas sp. and Tritrichomonas foetus formed the other. These data agreed with and/or were close to published reconstructions based on other macromolecules. They did not support the ancestral position of Monocercomonas sp. proposed on the basis of morphological characteristics but confirmed an early emergence of Trichomitus batrachorum. The sequence pairs obtained from three species indicated either gene duplications subsequent to the divergence of the corresponding lineages or a strong gene conversion later in these lineages. The parabasalid clade was a robust part of the eubacterial radiation of GAPDH and showed no relationships to the clade that contained all other eukaryotic gap genes. The data clearly reveal that the members of this lineage use in their glycolytic pathway a GAPDH species with properties and an evolutionary history that are unique among all eukaryotes studied so far.